The Magellanic System (MS) encompasses the nearest neighbors of the Milky Way, the Large (LMC) and Small (SMC) Magellanic Clouds, and the Magellanic Bridge (MBR). This system contains a diverse sample of star clusters. Their parameters, such as the spatial distribution, chemical composition and age distribution yield important information about the formation scenario of the whole Magellanic System. Using deep photometric maps compiled in the fourth phase of the Optical Gravitational Lensing Experiment (OGLE-IV) we present the most complete catalog of star clusters in the Magellanic System ever constructed from homogeneous, long time-scale photometric data. In this second paper of the series, we show the collection of star clusters found in the area of about 360 square degrees in the MBR and in the outer regions of the SMC. Our sample contains 198 visually identified star cluster candidates, 75 of which were not listed in any of the previously published catalogs. The new discoveries are mainly young small open clusters or clusters similar to associations.
Introduction
The Magellanic System (MS) provides an excellent astrophysical laboratory for studying the structure and evolution of stellar systems (Skowron et al. 2014 , Piatti et al. 2015 , Jacyszyn-Dobrzeniecka et al. 2016 . Star clusters are one of the tools for such studies. However, a complete collection of star clusters is needed to conduct such a research derived from homogeneous observational data, preferably from a single photometric survey. For more details of the scientific rationale of this research, see the Introduction in Sitek et al. (2016, hereafter referred to as Paper I).
To date, the largest catalog of extended objects in the Magellanic System was prepared by Bica et al. (2008) as a compilation of all the previously published catalogs. The important contribution to this sample was taken from the OGLE-II star clusters catalogs (Pietrzyński et al. 1998 (Pietrzyński et al. , 1999 . These catalogs, however, covered only the central parts of the LMC and SMC: 5.8 and 2.5 square degrees respectively -only 1.5-2% of the area observed toward these regions during the current OGLE-IV phase . The Magellanic Bridge has never been systematically observed at such scale before, both in terms of the area, time range and cadence. The MBR coverage in the OGLE-IV is 185 square degrees.
This paper presents the second part of the star cluster collection based on the OGLE-IV data. The central part of the SMC has already been observed or analyzed by many other projects (Piatti and Bica 2012, Piatti 2016) . Thus, we decided to start our exploration from the outer parts of the galaxy. We have also analyzed the whole area of the MBR covered by the OGLE-IV survey.
Observations and Data Reduction
The photometric data of the SMC and MBR fields analyzed in this paper are based on the images gathered during the first five years (2010) (2011) (2012) (2013) (2014) (2015) of the fourth phase of the OGLE project .
We have used the "deep photometric maps" -catalogs of all objects detected on the deep images of all observed fields. For details we refer the reader to Paper I. For all 120 observed SMC fields (which were analyzed in this paper) and 132 MBR fields, the number of the stacked images used for the deep images is between 55 and 100 (86 on average), depending on the overall number of good seeing individual images in the I-band available for any given field. For the V-band, which is observed less frequently, the deep images were constructed from 2 to 100 individual images with the mean value of 13. For comparison, the reference images for 41 OGLE-III SMC fields were constructed using 4-15 images.
The star detection limit of the deep photometric maps of the SMC and MBR reaches I ≈ 23.5 mag and V ≈ 24 mag. The maps are complete to about 22-23 mag in the I-band and 22.5-23.5 mag in the V-band, depending on the location and crowding of the field. These limits are determined from the histograms of the mean magnitudes of the stars by estimating the value where the numbers start to deviate from the systematic growth ( Fig. 1 ). All the details about observations, data reductions and construction of the deep photometric maps can be found in Paper I.
Search for Clusters
The method used in this paper is well established. The first automated search of star clusters was performed by Zaritsky et al. (1997) and has been used ever since. We used Zaritsky's method with small modifications which are described in Paper I (Section 3). Here, we present the analysis of the fields located outside the central part of the SMC and the MBR (Fig. 2) .
The examined area of 353 square degrees contains 252 OGLE-IV fields (each field has 32 subfields what gives 8064 single subfields). All analyzed fields are shown in Fig. 2 as black polygons. The 10 gray polygons mark the central SMC fields which have not been analyzed here. The list of all analyzed SMC and MBR fields and their central coordinates are available on the OGLE Web page 1 together with other supplementary information.
Exemplary density maps are presented in Figs. 3 and 4 for both MBR and SMC subfields, respectively. As in Paper I, we constructed a false-color composition of images taken in the I-and V-bands (Fig. 5) and plotted a photometric map of the region 400 × 400 pixels (1. ′ 7 × 1. ′ 7) around each star cluster candidate detected by our algorithm (see an example in Fig. 6 ).
Maps presented in Fig. 6 were made for the same object named OGLE-MBR-CL-0033 which is presented in Fig. 5 and shown on the density map in Fig. 3 . Fig. 2 . OGLE-IV fields in the SMC and MBR region. All outer black polygons were analyzed in this paper. Red and blue dots mark the location of newly discovered and the previously known star clusters, respectively (see Section 4). A. A. For all regions found by our algorithm to be denser than the median value for a given subfield we made a visual inspection, as described in Paper I. For all objects which passed the visual inspection based on six different images, the reliability index was assigned: 34% cluster candidates received the maximum value of 1, 28% -0.9, 17% -0.8, 12% -0.7 and 9% -0.6. This index depends on the quantity of images the object was identified on. The object received the reliability index equal 1 if it was found on every image. The index was reduced by 0.1 each time the object was not found on the image from the inspected group. Object which was found only on two from six images was rejected. All pictures (images in the Vand I-bands, color images and a photometric map) of the accepted star clusters are shown on the Web page (Section 4).
All the centroids were calculated in XY coordinates of the field and then converted to the equatorial coordinates. The estimation of the approximate size of star cluster candidate was made using Kernel Density Estimation (KDE) contour line at half maximum value (see an example in Fig. 6 . right panel). The calculations are the same as in Paper I. Table 1 presents the cluster parameters for the new objects and Table 2 for the already known objects.
The OGLE Collection of Star Clusters in the Outer Regions of the SMC and in the MBR
We have found 198 star clusters in the outer regions of the SMC and in the MBR. Among these, we have found 35 new star clusters in the 185 square degrees area of the MBR and 40 new star clusters in the 168 square degrees area of the outer regions of the SMC, based on observations collected by the OGLE-IV survey. Their on-sky locations are shown in Fig. 1 with red dots. The remaining 123 objects were identified in previously published catalogs -121 objects were listed in the Bica catalog and two objects in Piatti (2017). They are marked in Fig. 1 with blue dots. As some extended objects cannot be unambiguously classified, we have performed a cross-match of our sample to both star clusters and associations from the Bica et al. (2008) catalog. Some of their A-type objects (associations) were found by our algorithm as clusters (the classification is shown in column 6 in Table 2 ). Almost all previously known objects located in the area of the analyzed OGLE fields were detected by our algorithm, proving its effectiveness and the completeness of the sample. There were eight Bica objects (three star clusters and five clusters similar to associations) which were not detected by our algorithm. Those which have Bica C-type were on the edge of a subfield, and those classified as CA by Bica are not visible in our data. There was also one cluster from Piatti (2017), Field16-02, which was found on the edge of our subfield but rejected after visual inspection. All undetected objects are listed in Table 3 .
All discovered cluster candidates were numbered according to the OGLE-IV naming scheme, which was presented in Paper I. The name is constructed as OGLE-MBR-CL-NNNN for the Magellanic Bridge and OGLE-SMC-CL-NNNN for the Small Magellanic Cloud, where NNNN is an object number. To make the numbering consistent with the OGLE-II catalog (Pietrzyński et al. 1998) , we started it with 0239 for the SMC. The MBR was not observed during previous OGLE phases so for the MBR we started numbering with 0001. Table 1 presents the OGLE collection of new candidates for star clusters. Column 1 contains the OGLE identification number, column 2 shows the field name, in columns 3 and 4 we list the equatorial coordinates (J2000) of the cluster center, column 5 contains the size of the cluster (radius) in arcseconds and the last column contains the reliability index. Table 2 presents the OGLE collection of star clusters, which were already known. We cross-matched our detections with the Bica catalog of star clusters as well as with the catalog of associations (both are part of the Bica et al. 2008) . Column 1 contains the OGLE identification number, column 2 shows the field name. Columns 3 and 4 give our estimations of the center equatorial coordinates (J2000). Column 5 shows our estimation of the size in arcseconds (radius), in column 6 we list the cross-identification of extended objects. Column 7 contains the object type from Bica et al. (2008) : C -ordinary cluster, CN -cluster in nebula, CA -cluster similar to association, A -ordinary association, AC -association similar to cluster. Some of the objects have more than one name or type because of problems with unambiguous cross-identification. Data in Tables 1 and 2 show exactly the same parameters as in Paper I to make our collection self consistent.
A. A.
T a b l e 1 The OGLE star cluster collection, the list of all analyzed SMC and MBR fields and all the graphical materials are avaliable on the OGLE web page:
http://ogle.astrouw.edu.pl
Conclusions
We have presented a catalog of star clusters in the Magellanic Bridge and the outer regions of the Small Magellanic Cloud based on the OGLE-IV deep photometric maps. We found a total of 198 star clusters, including 75 new objects which were not listed in any of the previous catalogs, 121 clusters listed in Bica et al. (2008) and two clusters listed in Piatti (2017) . For all of them the equatorial coordinates and cross-identification with the Bica et al. catalog are provided. The detection method presented in this paper is very effective. With our algorithm we found more than 95% of previously known clusters in this characteristic sparse region of the SMC and in the whole MBR, increasing the total number of these objects by 40%. This paper is the second of a series of publications. In the next one we will present clusters found in the central regions of the LMC and SMC, thus concluding the complete collection of star clusters in the whole Magellanic System observed by the OGLE survey.
